Synthetic DNA aptamers to detect protein molecular variants in a high-throughput fluorescence quenching assay.
Real-time protein detection in homogeneous solutions is necessary in many biotechnology and biomedical studies. The recent development of molecular aptamers, combined with fluorescence techniques, may provide an easy and efficient approach to protein elucidation. This report describes the development of a fluorescence-based assay with synthetic DNA aptamers that can detect and distinguish molecular variants of proteins in biological samples in a high-throughput process. We used an aptamer with high affinity for the B chain of platelet-derived growth factor (PDGF), labeled it with a fluorophore and a quencher at the two termini, and measured fluorescence quenching by PDGF. The specific quenching can be used to detect PDGF at picomolar concentrations even in the presence of serum and other cell-derived proteins in cell culture media. This is the first successful application of a synthetic aptamer for the detection of tumor-related proteins directly from the tumor cells. We also show that three highly related molecular variants of PDGF (AA, AB, and BB dimers) can be distinguished from one another in this single-step assay, which can be readily adapted to a microtiter plate assay for high-throughput analysis. The use of fluorescence quenching as a measure of binding between the DNA probe and the target protein eliminates potential false signals that may arise in traditional fluorescence enhancement assays as a result of degradation of the DNA aptamer by contaminating nucleases in biological specimens. This assay is applicable to proteins that are not naturally DNA binding. The excellent specificity, ultrahigh sensitivity, and simplicity of this one-step assay addresses a growing need for high-throughput methods that detect changes in the expression of gene products and their variants in cell cultures and biological specimens.